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I.  THK  BFFEGT  OF  KXPOTHERMY  ON  THK  DEVEIOFMENT  OF 
HEMOTRANSFUSION  AND  ANAPKILACTIC  SHOCK 

/Following  is  a  translation  of  an  article  in  the 

Russian-language  book  Ig&tt 3 fflUF. 

(Artificial  Hypothemy) ,  Tashkent,  State  Medical 

Publishing  House.  Ministry  of  Health  Uzbek  3SH, 

1961,  pages  3 -?*/ 

N  -  Kh.  Abiullayev,  Chair  of  Pathological 
Physiology  ,  Tashkent  State  Medical  Institute 

Dat3  which  attest  to  the  possibility  of  decreasing  reactivity 
under  conditions  of  hypothenqy  (A.  Labor  it,  N.  N.  Sirotinin,  I.  P. 
Petrov,  V.  S.  Galkin,  V.  A,  Saakov,  cV,)  prompted  us  to  investigate 
the  effect  of  hypothenay  on  the  c-jurse  of  hemotransfusion  and  anaphy¬ 
lactic  shock. 

The  experiments  were  performed  on  85  dogs.  Hemotransfusion 
shock  was  produced  by  the  intravenous  introduction  of  5  *1  of  preserved 
human  blood  per  one  kg  of  animal  weight.  In  the  experiments  with 
anaphylactic  shook,  the  dogs  were  sensitised  by  the  Bidle-Kras  method. 
Hypothermy  was  aohieved  by  the  use  of  neuroplegic,  antihistamine  agents 
and  by  physical  cooling.  The  body  temperature  of  the  animals  was 
lowered  to  27-28°  C. 

A  typical  picture  of  hemotransfusion  shock  was  observed 
in  control  experiments  after  the  introduction  of  heterogeneous 
blood.  The  change  In  arterial  pressure  often  had  a  four-phase  — 1 


nature.  Blood  pressure  dropped  to  50-60  mm,  whereas  the 
initial  pressure  was  120-160  raw  Shoctc  hypotension  lasted 
about  25-35  minutes,  after  which  the  blood  pressure  rose 
rapidly  and  approached  ite  initial  value. 

Changes  in  the  morphology  of  the  blood  and  the  blood 
suf'fr  concentration  ware  typical  for  the  shock  symptom  complex. 
In  animals  subjected  to  hypothermy,  the  maximum  blood 
pressure  was  usually  established  withrn  the  limit r  of  60  and 
50  non,  A  typical  picture  of  hemotransfusion  shock  developed 
in  all  experimental  animals  after  transfusion  of  preserved 
human  blood.  Changes  in  blood  pressure  were  eftsn  of  a  two-, 
threw-,  or  four-phase  nature.  The  initial  pressor  phase  was 
usually  weakly  expressed,  and  was  absent  on  the  whole  in  some 
of  tre  animals.  The  shock  phase  of  the  change  ir.  hemodynamics 
was  rore  pronounced  and  prolonged.  (Figure  1). 


Figure  1.  Beterotranefudon  againet  *  berteground  of  hypothereqr, 
1  -  respiration]  2  -  blood  proMuro;  3  •  time  referenoe  mertcerej 

it  -  eigael. 

Maxim  jb  arterial  preaaure  fell  to  20-30  mm,  remaining  at 
this  level  for  an  average  of  45-50  Matte*.  The  inoreaee  la 


blood  pressure  after  this  period  occur  rod  slowly  and,  within 
1-1*5  hours  aftor  heterotranefuslon,  It  was  restored  to  its 
level  at  a  body  temperature  of  27-26°  C. 

Unlike  the  case  of  control  animal*,  heterotransfusion 
did  not  cause  any  particular  changes  in  respiration  In  dogs 
subjected  to  hypotherny* 

Changes  in  the  morphology  of  the  blood  end  the  blood 
sugar  content  ration  were  mere  p  renounced  than  in  the  control 
animals* 

As  a  number  of  lnvoctlgatore  have  indicated  (I*  ?• 

Petrov,  B.  S*  Seakov,  M.  L*  Gerfunkel',  etc*),  the  blood  pressure 
is  lowered  by  the  use  ef  neuroplegic,  antihistamine  agents  and 
physical  cooling*  This  wee  also  the  ease  in  our  esqperlaents* 

A  low  level  ef  blood  pressure  can  be  reflected  by  the  outcome 
of  hete rot rane fusion  under  conditions  of  hypothermy*  However, 
the  research  performed  allowed  that  if  low  blood  pressure  in 
animals  under  hypotheny  is  increased  by  the  introduction  of 
type-specific  Belen'kly  serum  (10  ml  per  one  kg  of  animal  weight), 
heterocrane  fusion  also  leads  to  the  development  of  shock 
hypotension. 

It  is  seen  from  these  date  that  hypothermy  net  only 
dees  not  prevent,  but  even  contributes,  to  the  development  of 
shock,  aggravating  hemodynamic  disturbances* 

As  results  ef  the  investigations  showed,  reflexes  from 
tho  baroreceptors,  which  were  generated  by  pressing  on  the 


common  carotid  art trie*  for  10  and  25  aeconda,  war*  depreased 
after  the  introduction  of  aminazine,  lidol,  and  dimeCrel*  and 
usually  did  not  appear  in  the  stats  o"  hypot  henry. 

The  intravenous  introduction  of  acetylcholine  (one  ml 
in  a  1*20,000  dilution),  which  leads,  in  the  initial  condition, 
to  a  60-75  mm  drop  in  bit  ad  pressure  in  the  course  of  25— itO 
seconds,  causes  a  less  pronounced  depressor  reaction  (25*35  on) 
against  a  background  of  hypothermy,  but  with  more  prolonged 
action—up  to  2  minutes  (Figure  2). 


Figure  2*  Testing  of  reflexes  from  hero*  and  chemoreceptore  to 
the  introduction  of  acetylcholine  (designations  are  the  same  a a 
for  Figure  1). 
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The  intravenous  introduction  of  adrenalin  (one  ml  ltl0,000 
and  1*1,000)  and  ephedrine  (one  ml  1>500)  in  the  initial  condition 
lowered  blood  pressure  by  100-70  n».  A  hypotensive  effect 
occurred,  aa  a  rule,  after  the  introduction  of  these  substances 
in  a  state  of  hypothemy,  wherein  the  introduction  of  adrenalin 
was  accompanied  not  only  by  a  30-1*0  mr>  drop  in  blood  pressure, 
but  also  by  phenomena  of  disturbance  in  the  rhythm  of  heart 
activity. 

These  data  prompted  us  to  perform  an  investigation  with 
the  combined  use  of  hypothermy  and  novocain  for  additional 
action  on  the  chemo receptors  and  diminution  of  reflex  excitability* 
Heterotransfusion  given  to  animals  in  a  state  of  hypothemy 
15-20  minutes  after  the  introduction  of  novocain  (20  mg  per 
one  kg  of  animal  weight,  1$  solution)  also  caused  the  develop¬ 
ment  of  a  typical  shock  sumptore  complex  with  a  50-60/S  drop  In 
blood  pressure  in  comparison  with  the  initial  pressure* 

Investigation  of  the  effect  of  hypothemy  on  the  course 
of  anaphylactic  shock  showed  that  reinjection  of  antigen  under 
conditions  of  hypothemy  causes  a  different  reaction*  In  some 
animals,  a  resolving  dose  of  antigen  does  not  cause  blood  pressure 
changes  characteristic  for  ehock.  In  other  animals,  anaphylactic 
shock,  upon  reinjection  of  antigen  under  conditions  of  hypothermy, 
is  developed  with  the  seme  Intensity  as  in  control  animals,  with 
a  drop  in  blood  pressure  to  10-15  (Figure  3)» 


Figure  3.  Drop  in  blood  pressure  upon  reinjection  of  sntigsn 
& gainst  s  background  of  hypothermy  (designations  as  before).  £ 

CONCLUSIONS 

1,  Hypothetic  which  occurs  following  the  use  of  neuro¬ 
plegic*  antihistamine  agents  and  physical  cooling,  does  not  pre¬ 
vent  the  development  of  hemotransfusion  shock  in  dogs*  The 
additional  use  of  novocain  gives  analogous  results* 

2*  Reflexes  from  the  baroreceptors  are  sharply  depressed 
under  conditions  of  hypothetic*  The  introduction  of  acetyl¬ 
choline  is  accompanied  by  a  less  pronounced  depressor  reaction, 
but  with  a  more  prolonged  period  of  action*  The  injection  of 
adrenalin  and  ephadrine  givea  a  hypotensive  effect. 

3*  In  some  of  the  sensitized  animals,  hypothetic  • 

prevents  the  onset  of  the  drop  in  blood  pressure  which  is  typical 
for  anaphylactio  shock)  in  other  animals,  shock -is  developed 
under  these  conditions*  «' 
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H.  THS  EFFECT  OF  HTPOTHERMI  ON  THE  MORPHOLOGICAL  AND  PROTEIN 
COMPOSITION  OF  THE  BLOOD  OF  IRRADIATED  ANIMALS 


^Following  is  a  translation  of  an  article  in  the  Russian- 
language  book  Iikusstvsnnmva  Olooteralva  (Artifieal 
Hypotheray) ,  Tashkent,  State  Medical  Publishing  House, 
Ministry  of  Health  Ozbek  SSR,  1961,  pages  21-24J 

Ch.  I.  Bershteyn,  T.  G.  Mankus,  B.  1.  Ki!;<*l', 

K»  A*  Shafrina,  Sh.  I.  Rasulev,  and  Z.  N.  Karimov, 

Chair  of  Pathologioal  Physiology,  Tashkent  State 
Medical  Institute, 


Data  on  the  effect  of  artificial  hypothermy  on  the  develop¬ 
ment  and  oourse  of  radiation  elokness  is  still  contradictory.  Infor¬ 
mation  on  the  status  of  the  functions  of  th6  organism  irradiated 
under  low  body  temperature  conditions  has  been  only  slightly  developed. 

It  is  interesting  to  study  the  effect  of  hypothemy  on 
changes  in  the  morphological  and  protein  composition  of  the  blood 
in  irradiated  animals,  since  these  Indexes  characterize  the  condi¬ 
tion  of  the  organism  during  radiation  elokness. 

The  experiments  were  performed  on  rabbits  irradiated  once 
with  an  800  r  dose  of  x-rays,  Hypothermy  was  produced  by  neuroplegic 
and  narcotic  substances  with  subsequent  physical  cooling  to  a  body 
temperature  of  26-28°  C. 


i  The  animals  war*  divided  into  three  groups.  The  rabbits  in  the  I 

first  group  were  observed  after  Irradiation  and  the  development  of 
radiation  sickness.  The  animals  in  the  second  group  were  irradiated 
in  the  state  of  artificial  cooling.  The  animals  in  the  third  group, 
observed  in  a  state  of  artificial  cooling,  were  controls. 

First  Group  of  Experiments.  In  the  rabbits  irradiated  with  an 
800  r  dose,  there  developed  a  typical  picture  of  acute  radiation  sick-  4 

ness  with  characteristic  changes  in  toe  peripheral  blood  (moderately 
severe  anemia  with  a  degenerative  blood  picture  beginning  with  the 
5th-?th  day  after  Irradiation  and  lasting  for  one  month,  and  leuko¬ 
penia,  already  sharply  pronounced  after  2  hours).  Two  types  of 
leukocyte  reaction  were  noted  within  one  days  progressing  leukopenia 
in  one  group  of  animals,  and  brief  leukocytosis  which  turned  into 
subsequent  leukopenia  in  the  other  group.  leukopenia  was  developed 
because  of  a  decrease  in  the  number  of  lymphocytes  and  neutrophils. 

The  blood  composition  was  not  always  normalised  toward  the  end  of  the 
month. 

The  protein  oomposltlon  of  the  blood  in  the  Irradiated  rabbits  , 

underwent  the  following  changes t  the  total  protein  content  was  de¬ 
creased,  most  notable  on  the  5th-?th  day,  the  quantity  of  albumins 

was  decreased,  and  the  quantity  of  alpha-,  beta-,  and  gamma-globulin 
fraotiens  was  increased ,  especially  dunig  the  first  3  days.  The 
protein  owqpoaltlon  was  gradually  normalised  over  the  course  cf  three 
wotlcs  # 

Aj  described  in  the  bulk  of  published  data,  shifts  in  j 

—plaama  proteins  following  irradiation  reflect  complex  and  severe 
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disturbances  lit  protoin  metabolism  during  radiation  affection! 
the  phenomena  of  tissue  and  blood  do  compos  itior>3  sharp 
disturbance  of  vessel  and  tissue  permeability,  processes  of 
pi*etein  denatui-ation  and  the  formation  of  autoant  ibodlee, 
disturbance  of  the  protein-forming,  function  of  the  liver. 

Recent  ly  lymphopenia  and  the  increase  in  globulins  connected 
with  It  and  the  decrease  in  albumins  have  been  treated  at 
a  manifestation  of  one  of  the  phases  of  the  adaptation  syndrome 
(the  cates oolism  phase). 

Second  Group  of  Sxvserimenti.  Changes  in  the  morphological 
composition  of  the  blood,  which  also  •ccurrod  in  the  foregoing 
experiments,  occurred  in  animals  irradiated  in  a  state  of 
hypothermy  at  a  body  temperature  of  ?BC  C.  bet  In  several 
rabbits ,  normalization  in  comparison  ? tth  the  controls  roquired 
a  longer  period  (up  to  3  months),  ana  a  second  wave  of  anemia 
and  leukopenia  occurred  within  2-3  months » 

The  dynamic#  of  the  total  protein  and  :>.xoumins  was  the 
same  as  that  in  rabbits  of  the  preceding  series,  but  the  decrease 
in  their  content  during  the  first  day  was  more  pronounced. 

A  more  significant  increase  in  the  content  of  alpha-  and  beta- 
globulin  flections  was  noted  during  the  first  3  days.  It  should 
be  noted  that  this  very  increase  in  the  content  of  these  fractions 
is  considered  an  index  of  denaturation  changes  in  the  plasma 
proteins « 

Cur  attention  was  turned  to  the  uninterrupted  decrease  in 


gamma -globulin  fraction  during  the  entire  period  of  the  investi¬ 
gation,  which  possibly  attests  te  the  inhibitability  of  the 
reticuloendothelial  system  and  to  disturbances  in  the  iranuno- 
biological  properties  of  the  organism  in  the  experiments  as 

set  up. 

flOEEBftflfttea  (animals  subjected  to 
hypotherny)  •  The  morphological  and  protein  composition  of  the 
blood  of  cooled  animals  was  altered  » >st  essentially  during 
the  first  72  hours  after  cooling.  The  percent  of  hemoglobin 
and  the  quantity  of  leukocytes  were  decreased  primarily  because 
of  the  lymphocytes ,  mainly  at  the  time  of  deep  hypotherny 
and  2  hours  after  its  occurrance.  , 

Analogous  data  were  obtained  in  the  laboratory  of  N.  N. 
Sitotinin. 

There  are  Indications  in  the  literature  of  a  redistributing 
mechanism  of  this  leukopenia,  connected  with  circulatory 
disturbances  and  an  increase  in  vascular  permeability. 

0*  Hilettky,  J.  ftienau,  and  J.  Espagno  (1955)  considered 
that  the  leuko-lymphopenia  indicates  an  overstrain  of  the 
hypophyseal-adrenal  system  during  artificial  cooling.  We 
are  inclined  to  connect  the  leukopenia  with  an  observed  (in 
our  laboratory)  thinning  of  the  blood  after  the  introduction 
of  (uninaalne. 

A  decrease  in  the  content  of  total  protein  and  albumins,  also 
probably  connected  with  thinning  of  the  blood,  was  notod  in 
the  protein  composition  of  the  blood*  Toward  tho  7 2nd  hour,  all 
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indexes,  with  the  exception  of  the  alpha-globulin  fraction,  are 
returned  to  normal  level)  the  albumin  content  remains  low 
up  to  the  5th-7th  day  after  cooling.  This  is  explained, 
possibly,  by  the  long  period  of  after-effects  in  the  disturbance 
of  protein  synthesis  following  artificial  cooling  (V.  X.  Nikulin), 
(hir  attention  was  drawn  to  the  notable  increase  in  the  alpha- 
globulin  fraction  also  observed  by  other  authors  (Ye,  u,  Pcno~ 
m rev*,  T.  I,  DzhapArldse) .  P,  Otfcavioli,  B.  Venejoul,  and  H. 
de  Metros,  noting  the  eomiection  of  tV  alpha- globulin  fraction 
with  lipoproteins,  consider  its  increase  an  expression,  of  the 
mobilisation  of  the  hypophyseal  system  with  &  deposition  of 
adrenal  steroid  hormones  in  the  blood. 

The  aforementioned  changes  (sea  illustration)  in  protein 
fractions  during  the  first  7?  hours  are  clearly  s«on  upon 
comparison  of  the  blood  picture  data  in  all  those  series  in 
percentages  from  the  initial. 

The  impression  is  created  that  a  combination  of  hypotherry 
and  irradiation  gives  a  summation  of  shifts  characteristic  for 
both  conditions— a  more  pronounced  drop  in  the  content  of  total 
protein  and  albumins  in  the  firsv  days,  and  &  higher  rise  in 
beta-globulins  (by  31%)  an d  especially  in  alpha-globulins  (by 
51$)  than  following  irradiation  alone. 


i 


The  dynamics  of  protein  fractions  in  the  first  ?2  hours; 
a  -  hypo thorny?  b  -  irradiation;  a  -  hypcthermy  plus  lrradiatijrt* 

1  -  albumin;  2  »  total  protein;  3  -  alpha-globulin;  4  -  bota- 

globulin* 

K.  N.  Sirotinin  formulated  a  general  opinion  when  he  stilt*** 
that  hypotherey  has  a  greater  effect  on  the  initiation  of  p*thc>-- 
logical  processes  than  on  their  ooarso- 

Mot  interrupting  the  deve) jpnwnt  of  the  radiation  syndrc*4* 
cooling  in  our  experiments  did  not  normalise  the  morphological  s'1*1 
protein  composition  of  the  blood  of  lrradlatad  animals.  I 
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